Population based epidemiologic research is possible in Olmsted County, Minnesota, because medical care is virtually selfcontained within the community and is delivered by-a handful of providers. Most care is provided by the Mayo Clinic, which has maintained a common medical record system with its two large affiliated hospitals over the past 70 years. This dossier type medical record contains both inpatient and outpatient data and is easily retrievable for review. ' The diagnoses and surgical procedures entered into these records are indexed. The index includes the diagnoses made for outpatient office or clinic consultations, emergency room visits, nursing home care, hospitalisations, autopsy examination, and death certification. The medical records of the other medical care providers in the area who have served the local population are also indexed and retrievable. Thus, all details of the medical care provided to the residents of Olmsted County are available for study.
Using this unique data base, we identified 103 individuals who were residents of Olmsted County when first diagnosed as having Crohn's disease in the 40 year period, . To assure complete case ascertainment, records were screened, beginning in 1935, of all cases designated by any of the following diagnoses: Crohn's disease, regional enteritis, regional ileitis, terminal ileitis, granulomatous colitis, hyperplastic ileocolitis, cicatrising ileitis, segmental colitis, regional (ulcerative) colitis, and unspecified or non-specific inflammatory bowel disease. Records of patients with chronic ulcerative colitis (CUC) and related diagnoses were also screened for Crohn's disease in a concurrent study. 6 The histories of patients who had inflammatory bowel disease, but in whom a clear distinction between CUC and Crohn's colitis was lacking, were reevaluated and their tissue specimens reassessed by one of our pathologists. We were thus able to assign each of these mixed cases to one study or assessed by an analysis of variance, using a rank transformation of the individual age and sex specific incidence rates. Statistical significance indicates p<0 05 unless otherwise noted.
Patients were followed through their records in the community until death or the date of the last medical record entry. Follow up was complete to death or through 1980 in 92% (median, 9.0 years of follow up per person); the median duration of follow up was 8 1 years in the remainder. The observed incidence of colorectal adenocarcinoma in this group was compared with the expected incidence (relative risk). The expected incidence was calculated using the age and sex specific person-years of follow up in the cohort in conjunction with age and sex specific incidence rates of colorectal adenocarcinoma (sarcoma excluded) previously determined for Rochester residents.9 A 95% confidence interval around the relative risk estimate was calculated assuming that the incidence of colorectal cancer in this cohort follows a Poisson distribution. Life table analysis (product limit method)" was used to estimate observed and expected survival, using as a standard the death rates of West North Central United States residents in 1970. The difference between observed and expected survival was assessed with the log-rank test."' Life table methods were also used to estimate the cumulative incidence of complications (survival free of complications).
Results

OVERALL INCIDENCE AND PREVALENCE
During the 40 year period of study, 103 incidence cases were identified in the population for an overall crude incidence rate of 3-8/100000 p-y (sex and age adjusted, 4-0/100000 p-y; 95% CI 3.2-4.8). The overall age and sex adjusted incidence was 4.6/ 100000 p-y in the city of Rochester (":=urban) and only 2 8/100000 p-y in the balance of Olmsted County (=rural). In the County as a whole, adjusted incidence rates rose from 0 8/100 000 p-y in 1943 1947 to 6-8/100 000 p-y in 1973-1977 and then fell to 4 3/100 000 p-y for [1978] [1979] [1980] [1981] [1982] (Fig. 1 ). Roughly the same temporal pattern was seen for the urban residents of Rochester and for those who resided in the rural areas of Olmsted County.
Among incidence cases, women outnumbered men 66 to 37. Incidence rates for women were correspondingly higher, but the sex ratio was reduced to 1 5:1 by age adjustment of the rates (women, 4 8 per 100000 p-y, v men, 3.1 per 100000 p-y). Most of the female excess, however, was in the last half of the study (Table 1 ). In the period 1963-1982, rates were somewhat greater for women in most age groups, while sex specific rates were more comparable in [1943] [1944] [1945] [1946] [1947] [1948] [1949] [1950] [1951] [1952] [1953] [1954] [1955] [1956] [1957] [1958] [1959] [1960] [1961] [1962] . In general, age specific incidence rates were greatest among young adults of both sexes, although this was most clear in the latter half of the study period. Patterns for urban and rural residents were similar considering the relatively small number of cases. Prevalence rates were also greater among women than men, but cases were shifted into a somewhat older age distribution compared with incidence cases ( Fig. 3 Observed and expected survival after the initial diagnosis ofCrohn's disease among residents ofOlmsted County, Minnesota, 1943 -1982 that expected for members of the general population of like age and sex (Fig. 3) . Survival, relative to that expected, was equally good for those with Crohn's ileitis, ileocolitis, and colitis. Over 90% of patients in each group were still alive 10 years after the initial diagnosis of Crohn's disease.
Discussion
Incidence rates for Crohn's disease in Olmsted County, Minnesota, resemble figures from similar studies in British communities. Overall rates from England and Wales"-'4 are quite close to the Olmsted County rate of 5 6/100 000 p-y for a comparable time period, as are figures from Sweden."IS7 Other studies from northern Europe report lower rates,'"24 but the discrepancies between these figures and the Southeastern Minnesota rates are not as great as seen for chronic ulcerative colitis.6 Differences may be the result of variations in study timing, definitions, and completeness of case ascertainment. For example, the secular increase in Crohn's disease incidence that has been observed in the majority of epidemiologic studies worldwide since the 1930's25 suggests that lower rates should apply to studies conducted in earlier years. The much lower rates in the Oxford study,'8 on the other hand, seem to be due to the exclusion of Crohn's colitis. Colitis patients comprised over a third of the present cohort, and the proportions of patients with ileitis, ileocolitis, and colitis were about equal to those seen during comparable periods in other areas."`21920'2126 Studies based solely on hospitalised cases generally produce low incidence rates.2"3' Rates most similar to those in Olmsted County were obtained from comparable studies based on all diagnosed cases (outpatient as well as inpatient). Because of access to a comprehensive medical record linkage and indexing system, we believe our data include all cases of Crohn's disease a 16 
2'
The prevalence of Crohn's disease in Rochester is substantially greater than that reported elsewhere. 2 1921224 ..2 Reasons for the higher prevalence may be the same as for higher incidence, namely differences in definitions and under ascertainment of cases elsewhere. The latter is expecially important for prevalence (strictly, the prevalence of a history of the disease) because patients who have had the disease in the past but are no longer seeking care for it may be missed if the study period is relatively short. Thus, the prevalence of Crohn's was nearly 80% greater in Copenhagen in 1973 after 18 years of study than it was in 1967 after only 12 years'8 and three times higher in Malmo, Sweden after an additional eight years of study.'7 For the purpose of identifying prevalence cases, we could take advantage of a previous study extending back to 1935 4 so ascertainment of cases should have been largely complete. In addition, some investigators calculated prevalence rates using only the prevalence cases that were also incidence cases," rather than all prevalence cases in the population regardless of time and place of onset; that approach naturally lowers the prevalence rate. In Olmsted County, for example, only 72% of the prevalence cases were also incidence cases. Finally, if incidence rates have risen, it should also be expected that prevalence would increase because prevalence is a function of both frequency and duration of disease.
The natural history of Crohn's disease in the Olmsted County incidence cohort seems somewhat more benign than that reported for patient series from tertiary treatment centres. The 35% resection rate, for example, is somewhat less than in other population based studies'3202' and is considerably less than reported in some referral series." 7 The surgical natural history in a cohort of Olmsted County patients with Crohn's has been reported previously.4" In addition, more than half of the Olmsted County residents with Crohn's remain free from complications of the disease, even after 15 years of follow up. The two fold increased risk of colon cancer (based on a single observed case) is compatible with the results of some49 but not all clinical'05' studies. The absolute level of risk, however, seems to be low."4' 5253 The relative risk of adenocarcinoma of the small bowel is also said to be raised,' 53 although the absolute incidence may be even smaller. The only small bowel case observed in the present study was a leiomyosarcoma.
Despite the frequent need for surgery and the various complications, survival was not significantly worse in our patients with Crohn's disease than for Olmsted County residents generally. Minimal53 or modest'5 impairments in survival have been documented in other population based studies, while survival is typically worse in referral series.""474' The overall case fatality rate, which varies widely in the literature depending on patient selection and duration of follow up,' was 5% counting the five Crohn's related deaths. Even though relatively few patients have died thus far, we found, as have others," '""' that Crohns' disease was frequently implicated.
